The diversity of GABA(A) receptor subunit distribution in the normal and Huntington's disease human brain.
GABA(A) receptors are assembled into pentameric receptor complexes from a total of 19 different subunits derived from a variety of different subunit classes (α1-6, β1-3, γ1-3, δ, ɛ, θ, and π) which surround a central chloride ion channel. GABA(A) receptor complexes are distributed heterogeneously throughout the brain and spinal cord and are activated by the extensive GABAergic inhibitory system. In this chapter, we describe the heterogeneous distribution of six of the most widely distributed subunits (α1, α2, α3, β2,3, and γ2) throughout the human basal ganglia. This review describes the studies we have carried out on the normal and Huntington's disease human basal ganglia using autoradiographic labeling and immunohistochemistry in the human basal ganglia. GABA(A) receptors are known to react to changing conditions in the brain in neurological disorders, especially in Huntington's disease and display a high degree of plasticity which is thought to compensate for loss of function caused by disease. In Huntington's disease, the variable loss of GABAergic medium spiny striatopallidal projection neurons is associated with a loss of GABA(A) receptor subunits in the striosome and/or the matrix compartments of the striatum. By contrast in the globus pallidus, a loss of the GABAergic striatal projection neurons results in a dramatic upregulation of subunits on the large postsynaptic pallidal neurons; this is thought to be a compensatory plastic mechanism resulting from the loss of striatal GABAergic input. Most interestingly, our studies have revealed that the subventricular zone overlying the caudate nucleus contains a variety of proliferating progenitor stem cells that possess a heterogeneity of GABA(A) receptor subunits which may play a role in human brain repair mechanisms.